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Abstract 



PURPOSE:To provide a new cyclohexanetriol derivative useful as an Intermediate for lalpha- 
hydroxyvitamin D derivatives. 

CONSTITUTION:The compound of the formula [R<1>-R<3> are each H or OH- protecting group; X is O, . 
CHCH20R4, CHCHO, or CHC02R<5> (R<4> is H or OH- protecting group; R<5> Is lower alkyi) ; Y is H; Z 
is 0R<6> (R<6> is the same as R<4>); or, Y and Z are combined into single bond. X and Z into =N)-, 
=CHCH{OR<7>))-, or =CHC02- (R<7> is H or lower alkyI)]. e.g. 1,5,6,7,8.8a- hexahydro-6- 
methoxymethoxy-3-methoxy-3H-2-benzopyran-7,8-diol. The compound of the formula is useful as an A-ring 
constituent in synthesizing 1 alpha- hydroxyvitamin D derivative bearing a substituent, esp. at 2-site, for 
example, being useful for synthesizing 2beta-hydroxypropoxy-1 alpha, 25-dlhydroxyvitamin D3 promising its 
clinical applications as a medicine for osteoporosis high in blood sustainability. 
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OR^ 



JO 



X\m^mi'. =CHCH20R*S. =CHCHOS^ 
=CHCH (ORO O-a^fcH=CHC02-S 



[0 0 0 1] 

j3-fc HD:^vyn:j^4^v- 1 a, 25-vb:Hn^^v 5^? 
t: ^ 5 > D 3 1/5: i: ^ jS-r ^ J6 cDS^i'S: A - J^gP 
:5^(keyA-ring syiithons)^bT^ffl?^ 1 a, 2^, 3 J3 

[0 0 0 2] 

\^xmwr^±rQ»z^mtu^fmm^^Mmh^^^\m 

[0 0 0 31 tsL^^m^o-^\^^w^mwimthx't<o 
nm^tm^-^tix^^^ 2 ^ - 1 h D=^r->:/o4^+v- 

x{fctfcgtC^S|-rs;ittCJ:oT2WctHP=^^v7 

)\^n^ym^^xt^'^^x^m^^htimm'^nx 

[fi^y^t^U.S. Patent No. 4, 6 6 6.6 34 (= 

^mm 61-267549 wJkm) . wmox^ 



[0 0 0 4] ^tz. 3>A*-xx>h;^l o-t Kn^r 

i^\i^^>'Dm^»<r>^mktLx\t. mx\t. (s) 

- (+) -1l)V^>^WMt't^:^^ [I. Org. Chem. 
198 6, 51. 3098-310 S^M . (R) - 
(-) -'^)W->^Wmh't^-^m [I. Org. CheiD. 1 
98 9, 5 4, 3515-351 7pM\ . v^^U^^^ 
^>V^)Vi!^>^:^7.J-)V^m^^^l5}k [Te t r ahedr on 
Letters, Vol. 3 1 , NO. 1 1 , pp 1 5 7 7 - 1 5 8 
0, 1 9 9 0#fiS] J^iflr^D 1 a-tKD+5/lf^5 
> D^^^^CO A - mm^^^ (A-r i ng synt hons) 
lx> CT>mm^%^ (CD-ring synthons) t^^^ 

^^•^mimfB-^fix^^^^. 

[0 0 0 51 

-fiyhm^x^^hoxitrnK 

[0 0 0 6] Li)^h. ±!BXi)^lc^mo:§^{iVimt) 

mmi^<D'^^\zm-r^h(Dx^r)^ 2j3-hHD 

:^v:/D4^^f^v- 1 a. 2 5-vt Kn^->tf^5>D 
3(7)J;^tC2-&tcm^S^&^-r^l a-fcHD:^vtr 

[0 0 0 7] L^^bT, *%?g(^>@«ti, A^$aT$ 

^CtT&^T^^. 1 a-t Ha^vf3'^>D^^^. 
?fetC 2 -fiJCgftS^^r^ 1 a -b Hn^^v/fcT^^a > 
DR^^t:0^^lC»bTA-^^^gg^tLT^^;^Sfr 

^. 
[0 0 08] 

[^^&»ftf ^;t2e)co^a] *^^tcj;n«. hss: 

[0 0 09] 
[{L21 



(I) 



OR* 

[0 0 1 01 ^C+> R^ R». :B<tc;RMiI^-^/t« 
Xti»9^1I^. =CHCH,OR*S. =CHCHOS* 
Z li- OR* ^^^-TtS^X^Y 1 2 ll-«k:)5:oT*^ 
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CHCH (ORO O -m^ft\t ^CHCOi-M^^V 

K^y\mmm'j'^mh. R^^^tt^RMi^^iiT^/:: 

[0 0 11] :^mm\z^r)mm^t\^±m^ (o 
bHD^^v'r/a^i^+'V- 1 Of, 2 5-vtHD^vb'^ 

a >D3 O^^+^**^(A-riDgsyDlh0Ds) t hX^m'C^ 

jvi^^A{m<DX^&<o^^m\z^^t'^nx^^^ 1 a- 

h Hn^^vtf^5>D3. la. 2 5-vtHn^i^t: 
3^5>D5, 1 a-hHD=^i>tf^5>D2. 24-Xtr 
-la, 2 5- vb Hn=^^~>b*^5>D2;^£cr>l a- 
bHD^i/b5^^>D^^^*:. :B<tr;^S^CDS^^a 

mommiZ^^ifrnW-^nx^^^^l a, 24->?bHn 
^i^b*:?'^ >Ds, 2 2-:t^1f-la, 2 5->?bH 
n4^i^b^5>D3, 22-xbHD-2 6, 2 7-S^ 
^D-la, 2 4-vbHD^'>b':$^5>D3/ia:C01 
a - b }^a^iy\i^ ^>Dmmi^<0^^^^mi^t LTt> * 

R' 



[0 0 12] *^^Sk::feViT, rffiRj 

[0 0 13] ±f2-fiSiC (I) JC^feViT, RK RK R 

\ R' ^^xs/^ft]tR^\z^^xm'^nvi>^mm<o 

^m^z^-Dxm^Lo^^iSio^mMxh^^tii^x 
10 ^{^mznmx\t:!K(oh<K>im\i^n^. 

[0 0 14] (i) ^CR^CO-T^^n-ST'WVS 
(ii) iCR^OCO--C^^n^7;b3:^v;t7;l/#x 

[z.;ix. R^\mWiT)V^)vm. ®»7;i'^-;i. 
Ct'-c»7^;i/+;pSv 7U-;i^s^^t>-r] 



I 



(ilO 



I 

R* 

-'bb<liffiS;^0. ^>«rS]ffi7;i/^;VS> 7U-;PS SOWV. text -:/^)Vi^:^^}li^^J)W ten -y^ 
^;k>>j;k hux^;^s^u;k hU^y:/Db;k>U58C 

R* R«' 

\/ 

(iv) s;R'o-c-^;3En^i-7;V3=^r>'7;v^;v^ [jiiiT. r^^^jBi 
i:<£»7;vri:^^5/g-c^a^nTViT'b<fcv>iss7;p=^ [0 0 1 7] 

)Vm^^t>V.R*RxSR*' «^^7K^M^^fcttffi» [ft;4l 
7J^+;V^$S*:»*r] :m?i\t. ^h+>';*^;k h 
^^vx v^5^;k 1 -X h^>^Jc:^)V. :^ h^i^-i 

(v) 5S 
[0 0 15] 

[ft;3i 



Ri 



CCB2)n 

[0 0 16] T^$n'5 2-:t4^U-v'^^D7;V+Jl/S 
[CC:T> nll3-'6<DSST2b^l :«^Atixh^b 
HD77x;k 7"h^bFDb:^-;i/S;a:ifo ^fc> R 
^i:R»X«R*^:R»ft-KIC>ioTS 5(? 



[0 0 1 81 T^$n^»7'fe!5^-;vs [Cw-c. r^^ 
UR'\tn-^h<\m^fs.n. ^^immwi^. mcr 
)V^)V^. 7 u -jI'Sx^Ct -Ci 1 7^;v^;i'S^&S 

[0 0 1 91 L}6^LT> 7KKS<^«SStLTff]i?5:'b 

<D\t. R-'^^x^R^om^n. 7-fe5^;k bA*n^;k 
^>y^;k h^i^ij;v#x;k xh:^>/;t7;v#- 
;k hux^j^vu;k hu-f v:/Dfc:;vvU;k te 

r t -:/^;Vv;?t^;i/i/U;k t e r t ~'f'^)V-Jy:t. 
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;k 1 -xh4^vx^;L'^;tlixh^hHDt:7-;VS 

xjk ;<b=^>'-fvynk:;K t e r t 
;i.'>U;P^fcflhUx5^;i/vU;i.S'Ca&'5. 

[0 0 2 01 J:0»2i)^;^K^SO«g|Si:LT«. 
CD^^fi. T'fe^'^K t e r i -Zf^)Vi^;^^)Vz/^) )l 
X\tteTt -:/5^>il'v7xx;l.vU;l'ST^&0 ; R» 

->X^;K t e r t -y^Jl'>^;^^;i/'>'J;l'Xft t e r 

t e r t -:/?";Wv^5"Jl'vU;PST^^. ^Tz. R* a? 
^ RMi-J^lc;^c»T^ V y D e 'J X >S^&J^^St*^> ;i 

[0 0 2 11 R^*3ci;0:R'7^^^b-9^ei^7;U=^^ 

ji/^iiLTti. ^^JlAtf, x5";k >^Dt:;k -i' 

v:/otf;K :/^;k -fy:/^;k t e r t-:/5";k 

[0 0 2 21 L;6^Lr. t^^I^-^iS^ (I) T^^n^fb 
^i^co^, $fi®;^t>Oi:UT«. |5i^ff.R^*t7K^M 
f-. 7 -t: 5";k. tf/^n -f;k ^VvZ-fJk ;<h^>':^;i' 30 
7}^x;k xh+v:^j;Uii<r:jk hUx^;Vi/U;k hU 
-rvynbr;i/>'U;k t e r t -:/5^;l/i^;^^;l'S^U 
;k t e r t -:/^;i/>?7xx;l/vU;k h^^v^^^ 
;k h4^vxh^^'>;^5';k 1 -xh^i/x^ji'^fc 

7t^M fc:/^D-f;k ^>i/-r;k ^ h4^>':^;V3j^- 
;i/^rc«xh^i/*;V2S-;!.s^S-r*\ ^v^t^Ri 

3R^ 



*RMl-j|glC;^oT-rv:/DtrUx>Si&^t>L ; RMi 
7K*1I^. 7-t^Jk tfAa-fJk ^>V^-r;k ;^h+ 
>/i7;V2}^x;k xh^i^ti)V:^x)V. h'jx^;PvU 
;k hu-f v::^atf;i/'>'j;k t e r t -:/^;k:^^5' 
;ve/U;k t e r t-:/^;V':?7xx;k>'j;k ;^ h=^^ 
'>^^;k ^h:^vxh+e/;»c5^;k l-x>:^vX5^ 

ViTR*;&«*3Jlii^, 7-k^;k t e r t -:/^Jl/v^ 

^^i^v-'jjv^fciit e r t -:/^;k:^7xri;k>'j;vs 

^&^t^L ; R*?:ii7K^I^^> 7±^)VX\t:^ h^i^tiJi^ 
#XJPS^^t>-r3&\ g^ViJ^R^tRM^-S^JC^oT^ 
yyptrux>s^^t>L ; RMStK^H^. T-t^ 
;k h=^v'^5';k 1 -Xh+e/x^;k t e r t - 

:/^;!/i^^5^;i''>U Ji/Xii t e r t -:/^;i/i?7xx;v 

[0 0 2 31 ^^m<Dit^mt. ^<om^m<omm\zf^ 

[0 0 2 41 ^Jl-^l : Xi:Z;!i^-)^;c^oT=NO 
[0 0 2 51 

[fbsi 





OA) 



R^O i 

OR* 

[0 0 2 61 T^^n^^b'&ft; 

5^;U->^2 : X^:Z**-«IC;^oT-CHCH (O 
RO 0-S^;tli=CHC0»-S£^*3U iE-LTY 

[0 0 2 71 
[fb6l 




[0 0 2 81 XTRt^n^^^^; 
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[0 0 2 9] 




0R=* 
(ID) 

[0 0 3 01 T^^n^ft'&Sjp 

[0 0 3 11 TSS*X@A{C:fefrt5)S ( I - 1) <Dfl: 

^mt'^^ys^-'fwz. ^ (I -6) St; (I -7) cDib 

'^mt^^)\^--f2\Z. ^LTiC (I - 2) . (I - 
3) . (I - 4) . (I - 5) . (I - 8) , (I - 

9) ^ttx (i-i 0) (Mc^mii'^9)^r'^^\zmt^. 



(5) 4t^¥6-2 5 0 3 9 




OR* 
(IB) 

10 [0 0 3 21 *^§g0'>i^P'\^rlJ->'hU:t-;i^S^* 

[00331 
[fl:8l 
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(6) 

pn BO _ 



*t^¥6-2 5 0 3 9 




[0 0 3 4] ilB^SCt*'. R^ RK R^ R^ 

R»:fo<ti:;Rn^ltFEOjg«^WU Rtt;iC®5cO«MS 

CO 0 3 5] ±ES>&X@A(C^-r^X@(DS«tCOt^i 

[0 0 3 6] v>nh-;v (X) i^^'^mzm^^oy 

3, 4, 5, 6-acr);7KKS;&^«S$n/:Lv:*— (I 



40 ic^b 1-2 o«^;Po>?;<^;i^3^;i'A7^ Hi^^^;^ 
siDAT^ii;^i^^u»2 0 oromicUDf^r^ciiic 

<fcO. *SS*^ffa$n;/i:5-'v4^ir>-l. 2. 3, 
4-^h^:t-;Uf§^ft: (VIII) tKSS 
)5«»a^nfc5-^^-fe>-l, 2, 3. 4-xh7:t 

50 -)vmm» (VIII) sa?£JcffiviSift^s^icf* 
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2, 3, A-v'hy^-jimmt^ (VII) ^n^. 

[0 0 3 7] 3. 4-i<L<0^i)i^mt^nrzS-^^'t> 
-1. 2. 3, 4-xN7:t-Jl'S^«: (VII) }t. 

2. 3, 4 - h»J t HD:^^v-5-^+-fe>- 1 — f;!^ 10 

^/:^)v^-^-hmm» (VI) ic^s-r-So 

[0 0 3 8] ^yx>i|.2}x:f-h (VI) l^^StCt^ViX 

mf^±h')K?A. ^miJO^Jx. 7KS>fb 

Ct\Z^r)^ 3, 4-fi?&tffa^nfcl, 2-x4^^>' 
-5-^^-t>-3. 4-i^:t-;m^# (V) ^^-5 
^idST^^, ^fc. 1, 2-X>P^v-5-^4^-fe> 

y.\tmBfk^W^mtr^'A^<Dl5W.iM. Xuefner el a 
I., Liebig' s Ann.Chem. , 1986, 1600-16 

[0 0 3 9] X3}^^vF (V) HSft»c^l.^::::hU;Hc 

^m-^. mxu. sxsp^v'H^^^^y-jk x^^y 

tCJ:D> 3, 4, 5-hU tHD4v-6-A.y5"-h 50 
U;i/:fei;t;^a)^KKS«a«^ (IV) ^n^Chi)'^^^ 

[0 0 4 0] ^6n^-hij;v (IV) ^&f^^ic*;i;T 

MtcU 3, 4, 5-hUhHD^^v-6-^:/7":^- 

)v^^n^<j>immm.^ din ^i-r^* 
[0 0 4 1] y;i/5'hH (1 I I) gatcffivv b 
FP4^v;i.r^>t^^;5'&> :t^->A (I I) t-r 

[0 0 4 2] C(Oj;'^Jcl/T#^n$*KS)&««^$n 

fc3» 4, 5-hy t FD^^v-e-^:/^:^-;^^^ 

(I I) ^ri^ik^t^^VX i^DD:^^;|.A. 'J!7UU 

xiS'x F;i^x>. i^:t-^•^^>^^<D:^esfit^c^» 

fclt^#«ET> mrr^v-AJC^b 1-2 0f&^;l'(D*l£ 

m^^^V')^l.imm. *M^Kt e r t 

fx EoWi^n^m- 2 0 3 0 t;TS*^-&^ ^1 1 fe: 

LSifl:Lfc'>i7U'\=^'tJ->h'J^-;Vil^«: (I -1) 50 
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[0 0 4 3] zy^a^^^>h')^-)V^m^ (I- 

1) x^y-;k y'hyM^oyyy 

:t-mmi^ (1-2) ^^^ra:;!)tT#^>. 
[0 0 4 4] v^7D^=^^1^>hU:t-;yBI^* (I- 

2) «Sfttc«ViK;!K-r^ctliJ:D. v^d^=^-9-> 
hU^-;i/BI^ (1-3) \zm<^ti)^M^. 

[0 0 4 5] '>^D^4^1f>h'J:t-;l/g^* (I - 

3) l4«fetcfi^Vi. m^\t^'iy'^ ' ^-i—Km 
m\Z^r^7)V^^i^t))Vt^-)l:^^U>m^^XL. ^ 

"c - ss-^ <DiLi$ ^hyyxf)^^ y7.^t^mmK)!^ 
-mm^ (1-4) ^m^cti)^rt^. 

[0 0 4 6] iy^a^^^>hU:t-)Vmmi¥ (I- 
r)V^:z^AUExmyt~r^Ct\z^r)^ vi^n^^^lJ- 

[0 04 7] $etC. x^D^4^1f>hU:t-;^^^^ 
(1-4) ^fc{l'>^n^:^lt>b»J:t->H/^^^ (I 

-5) ^^7jc^fl:>^^vy5^;uy;i^5x'>A. Tfc^ftU^ 
^A7;i/5x^A. TK^^fLHxy h:^vxb=^^v7;i/a 

A. 7K*il:U?^OAhU^vy5^;W7;v5x':7A;^^T 
iiTcU i^mzj^UXyi^mm^^m'r^ctlz^r)^ 
^^nv\4^i^>hU:t-;i/^^* (1-8) 

[0 0 4 81 v^7D^4^1^->hU:t-;i/^^«: 

(1-2) (r>mmy^^^^^7.y^ ymmtmx\iz^-> 

ctizxx). y^^u^^^>hv:t-)mmf^ (I- 
6) ^m^ctti^t^. 

[0 0 4 9] S^^a^4^U->hU:t-;V^^#: (I - 

6) tt^JSfct^Vi. x:x,y-)m^^:^nitz^^v::r^)V 
)v^m\f^x7±i$^-)Vit'r^ct\z^r). '>^n^^i3- 

>hU:t->lHi^«: (1-7) ^n^CtiAX^^. 
CO 0 5 01 iy^U^^D'>hU:t-)l (1-7) Uy- 

;P;fei:cD7KSttSiS^7KcD^^SjSt. p - h;i'X>:^ 

y). i^!7u^^i^>h')^-jmmf^ (i - 5) tt^ 

[0 0 5 11 '^^\z. i^^u^^D->h^j^-mmi^ 
(1-6) \t. fi»7;i^a-;Hi. *Kib±hU'i?A, 
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23 

T^miVJ'^Oh. yi^mt:^')02^. Ti^mit/VJOl^. ± 

[0 0 5 2] i^!;a^^^>h^)t-J^^M^ (1 - 
9) \t. ^m\zmm7l^t^Ct\zXK^'y^u^^^> 

(I -4) ^n^Ctf}^!!^^. Z.<D 

-5** [xh^^Fn> (Tetrahedron 
Letters) S31#^ 1577-158 OH (1990 

[0 0 5 3] i^lt. z^^u^^'^yV'}^'')m^W 

(1-9) \t. -y^u^^^>V^}^-)Vm^^ (I- 
2) (C^U;Vg^KXXx;l'S:S^E;i^1!-. *ViTPetersoD 

[0 0 5 4] v^D^:^--9'>hU*-;l'^«* (I - 

9) nmzm^x7.5-)\^m^'^mt')'^^h7)\^ 
mi^m^^-^MTth. 'Z^m\z^^:^x^^m^(oim^^ 

(I - 1 0) ^^^Z.hi^'^^^. 

[0 0 5 5] :i<D^o\zi.xnbn^i^^u^^^yY 

U ( 1 ) [ttJE^^XgAIC:^^^^* ( I 

- 1) ?^v^b (I - 1 0) oit^m] <DK)^u^m^^ 
(D^^ . mmt.. mno>'nmKmz^\^>xfyt)tix^^^ 
^^m ' mw5&tnmzhxfjt>t\^. m^\t. 

(1) ^n^Ztii'^Xt^. 

[0 0 5 6] t^<\^x%bn^i^^u^^^>v^)^- 
(1-8) 2-^(r>imm^v')x^)V7 

ttr<tO> >^^D^:^1f>>?:t-;m^* (XI) tr-r 40 

mm^^^tLx^An\(oh0xh^. ^ns^KSKo:^ 

StCiD E. G. BaggioIiDi et ah, J. Am. 

Chem. Soc. , 1 0 4 , 2945-2948 (1982) 

^M] \z^Dd^mmm^^^h'o^mhfttn^^m(Di 
a'\i¥a^i^^i5^^yvmmmzm<zti)^x^^^ 

[0 0 5 7] Li^^h. *%?go->^^D^4^t^>hU^- 
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(1-8) 02-&(^>7KKS(::3-t HD=^v 

[00 58] 

[{b9] 




(XII) 



O-CHaCHzCHi-OH 
[0 0 5 9] T^$n^»^fc'&4SJi&^J^U ^^ViTCOfl: 

-}5^ MfL\i. E. G. Baggiolini et at.. J. Am. Che 
ID. Soc, 1 04 > 2945-2948 (198 2) # 
M] \Z^mhtz^mz^^\ a-\iYu^i^\i^^>T> 

\zm^ik^mm^^m't^^im^^^thx^o:>mm 
ittmn^nx^^^y^'^ 

[0 0 6 0] 

[^1:1 0] 




OH 



O-CflaCBaCHj-OH 



[0 0 6 1] T^$n^2/3-t l«n^i/:/D3j^4^>— 
1 a, 2 5-vt Fa^vlf3^^>D3^^r^^:a::^^ 

[00621 

^y\z'^^m^mix^%^^^^\z^^^ 
\zm^'t^i^i. zti^o%%m\z^x>^^mm^mwi 

[0 0 6 3] 1 

[1, 2:3, 4 - bTX {V :^^)V^^V>'J^^>') 
- 5 - A,:^-fe>®'&^] 3, 4:5, 6 - O - v-f VT" 
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DtfUT^V- D - T>Zih-;H 2 8. SgiCN, N- 
v;t^;V:}^;l'A75 \^i^^^JVT±^-)V2 0 Om I ^ 

coifett^^t*^ 1, 2:3. 4 - tf;;^ (v^^^;!/;*^!^ 
>v:t=^v) - 5 - ^^ir>^£6 0. 7g#fc(«^5 

[0 0 6 4] NMRX'^^ h)V (9 OMHz. CCh) 
6:5. 90 (ddd> 1 H. J = 5. 7. 10. 2, 
17. 2 Hz). 5. 13 --5. 5 2 (m, 2 H) , 

4. 37 (ddt. IH. J = 0. 9, 5. 7. 7. 6 
Hz) > 3. 8-4. 2 (m, 3 H) . 3. 7 0 (d 
d, IH. J=6. 6> 7. 6Hz) . 1, 41 (s, 
9H) . 1. 3 4 (s, 3H) 

IRX^^hJV (neat, cm"^) 
2 9 8 4> 2 9 3 2. 2 8 8 0. 1 4 5 5. 1 3 7 8. 
1 2 5 0. 1 2 1 4. 1 1 54. 1 1 2 0, 1 0 6 5. 
9 9 3. 9 24. 84 6. 5 1 2 

[a] D = 4. 18* (c = 2. 0 0, CHCh) 

mm 2 

[3, 4- (i^;<5^;P;^^l/'>v^:^i/) - S - ^^ii 
>- 1.2- i^:t-;P©^j^] ##^1 tCJ:D#^n;^ 
1. 2:3. 4-fcf;^ (>^;<5^;M5^W>>?:t=^^>') - 
5-^=t^ir>3 6. 8gtC*»^3 0 0ml:fe<tr;*6 
Om I ^iJD^. ^MTl 4 W^Sif Lfc^. 
CO 5 0 %:m{ti' h U ^ 5 0 0 m Hc^ 

co$bii&#f^3, 4- (i?;^^JV^^l^>x;i-4^v) 
- 5 - ^:^-fe> -1,2- 1 3. 5 ^mtt 

[0 0 6 5] NMR;^'^^ h)V (9 OMHz. CCU) 
3:5. 9 3 (ddd. 1 H, J = 5. 9. 9. 1. 1 

5. 3Hz) . 5. 17-5. 5 2 (m. 2H) . 4, 
42 (dd, IH. J = 5. 9, 6. 4Hz) . 3. 5 
-3. 9 (m, 4H). 3. 0 — 3. 4 (b r s, 2 
H) . 1. 4 2 (s. 6H) 

I R:K<^h)V (neat. crn'O 



(9) 4#^^6-2 50 3 9 

26 

34 1 4. 2 9 84. 2 9 3 0. 2 8 7 8. 1 7 2 7. 

1 6 4 5. 1 4 5 5. 1 4 2 8. 1 4 0 7. 1 3 7 1. 

1 2 5 0. 1 2 1 4. 1 1 6 8. 1 1 2 0. 1 0 5 5. 
9 2 5. 8 7 4. 8 1 2. 7 7 9. 7 34. 6 6 4. 6 

2 1. 5 11 

mm 

[a]B=+4. 66** (c = l. 07, CHCh) 

mm 3 

[3. 4- {>?^^;P^5^l/>i^:t4^'» -2-hHa 
20 ^i^ - S - ^=^-fe> • 1 p - h;ux>x;^3^:h 

"hCD^^EI 3, 4- (v^5^;M^l^>v:t=^^'» - 
S-'s^^irV-l. 2-i^:t-)V9. 7 7g^t:»Jv> 
15 5ml. ^aaiizJVJxb 2m \ tW^h. Ot:"^^ 

-fbp- h;vx>x;P3jNx;n i. 3 9 gi&4iHi{c^>ttT 

^LToJraAfco 0t:T6^^a*^b. *<DA-Dfc6N 

t-^3, 4 - (vpt^;i'^5'W>v:t^v) - 2 - t K 
20 a^i^' b '^^iL>' 1 p - b;i'X>XJl/ 

h^l 7. BBsnrc. 
[0 0 6 6] NMRX'<^^h;i' (90MHz, CCh) 
6:7. 80 (d. 2 H. J = 8. 2Hz). 7. 35 
(d. 2H. J = 8. 2H2) . 5. 87 (ddd. 1 

H. J=6. 4» 8. 9, 17. 3Hz) . 5. 15 — 

5. 4 9 (m. 2H). 3. 5 8-4. 5 0 (m. 5 
H) . 2. 45 (s. 3H) . 1. 37 (s. 6H) 

I RX^^^h;^ (ne a t, cm'^) 

3 5 0 8. 3 0 84. 3 0 64. 2 9 8 4. 2 9 3 2. 
30 2 8 8 2. 1 6 4 7. 1 5 9 7. 1 4 9 4. 1 4 5 3. 

1 3 6 9. 1 3 0 8. 1 2 9 1. 1 2 1 3. 1 1 7 4. 
1118. 1096. 1063. 980. 930. 89 

6. 8 7 3. 8 3 4. 8 1 4. 6 9 1. 6 6 4. 5 5 
2.^514 

mm 4 

I. 2-X*^^i/-3, 4- (v;<^JM^U>>^:r4^ 
• 5 ' ^^±>(0^gi] 3. 4- (v^^;M5"V 

>z^:t^i^) - 2 - b HD^v- - 5 - ^^±> ' 1 -i 
JV p - h;Vx>x;l/4^:^-M 7. 8 8g<&^^y- 
40 jVSOmWzmmh. ^m-CM7K^^i-hU'>Al 7. 

MLraiau vx5^;i.x-^;VT^a$ft^Ufc. ^ 

^Lit. MHTk:S«iU Ti2©*ft^^Sl. 2 - 
X*4^>/- 3. 4 - ii^^^JV:^^U>-J:t^i^) - 5 
-^^•fe>£7. STe^ntz. 
[0 0 6 7] NMRA^^^h;^ (9 OMHz, CCh) 
6:5. 90 (ddd. 1 H, J = 6. 7. 9. 8. 1 

7. 2Hz) . 5. 2 — 5. 5 2 (m. 2 H) . 4. 3 
50 6 (dd. IH. J = 5. 4. 6. 7Hz). 3. 61 
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(dd, 1 H, J = 5. 1. 5. 4Hz). 3. 09 

(ddd» IH. J = 2. 6. 4. 1, 4. 9Hz). 

2. 83 (dd, 1 H, J=4. 1, 4. 9Hz), 

2. 7 0 (d d, a H. J = 2. 6, 4. 9Hz) . 

1. 44 (s, 6Hz) 

I KT.^^ h;V (n e a t, cm'^) 

3520. 2984. 2928. 1725. 1659. 

1 5 9 7. 1 4 9 4. 1 4 5 4. 1 3 5 8. 1 3 0 6. 

1 2 9 0. 1 2 5 0. 1 2 1 2, 1 1 8 8. 1 1 7 6. 

1120.1095. 1071. 1003. 919. 8 
7 6. 8 3 6. 8 1 6. 7 7 8. 7 1 3. 6 9 0. 6 6 

3. 5 7 1. 5 5 4 

p^m 5 

[4, 5- (v;*5';l'^5']/>>^:t^S» -3-tHn 

- 6 - '\yx>-hu;V(D'&*] mmtJSr^^^i^ 

^AlO. 2 3 g^&^ia^^?^Vii:3k:ii>bToliDA 
tz. 1 0t:T4 5^F^«*^brc^. 1, 2-X7}^4^'>- 
3» 4- (v?;<5";i/;<^l/>v:t=^v) -5-^=^^-t:> 
7. 6 1 g^/^y-JV3 Oml (c^igb. 5!^b;^Vi 
@aftc^J>b~r-^iaAfc. ^MT2^K^t^tfcm. SIS; 

U TfBcD^t4^W-r^4, 5- (>^;<^;P;i5^l/>>^ 
- 3 - b V^n^^i/ - 6 - ^:/7^>-hU;V^^ 

2. 1 1 gllfco 

[0 0 6 8] NMRX^^hjP (90MH2, CCh) 
(5:5. 94 (ddd, 1 J=7. 6, 10. 7» 
18. 3Hz). 5. 25-- 5. 55 (m, 2H). 

4. 40 (dd, IH, J = 7. 6, 8. OHz). 

4. 0 8 (m, 1 H) . 3. 7 6 (d d, 1 H. J = 

5. 8. 7. 7Hz) . 2. 64 (d, 1 H, J = 5. 
9Hz) . 2. 63 (d> IH, 6. 4Hz). 2. 4 
6 (b r s, IH) . 1. 4 2 (s, 6H) 

1 RX^^7 (ne a t, cm-^ 

3 44 6. 3 0 8 6. 2 9 8 6. 2 9 34. 2 9 8 2> 

2 2 5 0. 1 64 5. 1 4 5 6. 1 4 1 1. 1 3 7 2. 
1215. 116 8. 1121. 1068. 991. 9 

3 3. 8 7 3. 8 1 0. 5 1 1 

mm 6 

[4, 5- (v;<^;M^l^>v:t^>') -3-;jth^r 
v;?t h:^:i/-6-^:/x>-hU;l'C0-&^ 4, 5- 

(>^;<^;V;^^l^>>^^+-» -3-hHn^i/-6- 
^:/x>nhu;i/2. 1 1 gtci?-Yy:/Dtf;wx5';V7 

a>9ml <£ln]A. ::?ViT0'CT;<h^v';^^;U5^nU 
H2m 1 ^iJ>brt?5DA/5:. 0 1 6 ^r^JSI^Lfc 
$^x5";i^X-x;P3 0 0ml T«Rb. 1 NfiK. 



(10) 1$^:sp6-2 5 0 3 9 

y;P;^5ATSIiibTTIB(D^ft^&^T^4, 5- {-J 

-^yx>XhU;i/^£2. 2 8g||^c (iK^8 8%) . 

[006 9] NMRX^^^hJl' (90MHz, CC 
I4) 6 : 5. 9 3 (ddd. IH, J = 6. 3, 1 
0. 2, 17. 3Hz) , 5. 16 — 5. 52 (m, 
2H) , 4. 7 4 (s, 2H) » 4. 3 5 (d d, 1 
H, J = 6. 6, 7. 3Hi), 3; 78-4. 00 

(m, 2H) . 3. 45 (s. 3 H) . 2. 60-2. 
10 8 0 (m. 2H) , 1. 4 2 (s. 6H) 

1 RX^^h;i/ (neat, cmO 

2 9 8 6, 2 9 3 4, 2 8 9 6. 2 8 2 6. 2 2 4 8, 
1 64 4, 1 4 5 5. 1 4 1 4. 1 3 8 0, 1 3 7 2. 
1 24 5. 1 2 1 6, 1 1 5 4, 1 1 0 6, 1 0 6 2. 
1 0 3 9, 9 9 2, 9 2 0, 8 7 5. 8 0 9, 5 1 2 
#^09 7 

[4, 5- {i>^J')V:^=^V>i>:^^i^) -3-^h^ 
v^h=^^'>-6-^:/x:^— ;i/:t^vA<D^^] 4, 5 
- (v^^^V^^'L-Vi^^+v) -3-^h^>'pth=^ 

20 V- 6 -^:/x>xh>j;n 5 9. 8mg^a;jih;vx 
y\zmmh. -7 8'CJCTO. bn-i^m\ti^-iv:fu 

Qm\^1^^fz. -7 8t:T2^ 

fmw\^. -4 0^:^3 0 ^^rpim^u ::>v>'rot:icT 

^v'^AT^jl&brc^. MJETlC^g^L. 4. 5- (v 
^5^;P>^l/>v:t^i^) -3-^h^->;<h^'>-6 

;i^^9 1. Im^ntz. 
[0 0 7 0] ±^tCcfcD#e>nfc4, 5- (i^^^;i/y 
30 ^l/>i^^^>') -3-pth^'>^h4^>'-6-^yx 
:f-;P91. 9mg=&trU>^>lmnc^^U 
t Hn4^i/;UT5>ia^S4 5mg^mfc. ^MTS 
^Wltitb. #^nfcS>&^9[^>^x^;^x-'?^;l/Tf&f^ 

D. TI50«itt^Wr^4. 5- (v^^5^;P;^5^U'>>^ 
it^^v) -3->th^^>';?^h^>^-6-^:/x:?— 
^^i/A^8 9. 5mg^;rc (JK^5 2%) o 

^ [0071] NMRX^^h;!' (9 0MHz. CC 
li) 5 : 8. 0 2 (b r s, 1 H) , 7. 6 2 (b 
s. IH), 7. 49 (t, IH. J = 6. 4Hz). 
6. 93 (t. IH, J = 5. 4Hz) . 5. 64- 
6. 10 (m, 2H). 5. 16-5. 0 0 (m 4 
H) . 4. 5 6-4. 9 0 (m, 4 H) . 4. 2 4- 
4. 4 8 (m, 2H), 3. 7 2-4. 1 0 (m. 4 
H) . 3. 39 (s. 6H) , 2. 67 (t, 2 H. J 
= 5. 7Hz). 2. 50 (t, 2H. J = 5. 9H 
z) , 1. 4 2 (s. 1 2H) 

SO I R;^^5^ h;P (ne a t, crn'O 
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3 3 7 9, 3 0 8 8, 2 9 84, 2 8 9 2, 2 8 2 6. 
1 7 2 7, 1 6 4 7, 1 4 5 3, 1 4 2 7, 1 3 8 0, 
1 3 7 1, 1 2 4 4, 1 2 1 4, 1 1 5 2, 1 1 0 0, 
1 0 3 2, 9 9 1, 9 2 0, 8 7 6, 8 1 3, 7 0 5, 
66 5, 51 2, 453 
8 

[4, 5- (v^5"JV^5"l/>v:t^v) -3- (t- 

:/^;Vv;<^j^i/u;p:t=^v) - 6 -^y5^>- hu;p 

(D^^ 4, 5- ii^^^)V;f^^U>i>:t^iy) - 3- 
t HD=^^5/-6— \:/x>-hU;P2. llgt-f^^ 

?${zo'CTt-:/^;i/>?^^;P'>u;i.^ou H2. Og 

;l.X-x;l'3 0 Om 1 -CI&S^U 1 N:eS> ffl^S# 

h.^ p-T hi^^7^TaiiLTTE(^>!fett^«'r^4, 
5- (>'^5^;M^i/>':^:t*'» -3- (t-:/^;!/ 

6 3 g^:^ (iIZ$7 9%) . 
[0 0 7 2] FDMSX^^7 
[M] * 3 1 1 
9 

[4, 5- (>?pt5";M5"l->v:t^v) -3- (t- 
->A(D^^] #^05 7 iC^feV^T. 4. 5- 
>:zh»JJH5 9. 8mg(075>t>DlC4, 5- (v^^^^ 

)V^^u>p:^^i^) -3 - (t -:/^;Vv^^?^;vvU 

JV^^v) -6-^yx>-hU;V2 0 6. 2mg$^ 

CttcJ;D. 4. 5- (v^;<5^JM5'l^>i^;r+'» - 
3- (t-:/^;wi?>c^;vvu;k^=^^i^) -e-^y-r 

:f-;V^4^^>A$ 1 6 7mg#fc ^^^7 7%) . 

[0 0 7 3] p^mi 0 

[4.5- -3- (1- 

m^m^T. 4,5- (-:^;<^;V^^l->v^:f+v) - 
3-h Fo4^'>-6-^y5">XhU;i/3. 5 4g^ti 

-;i/x— r;V2. 5 7ffilsaTLfc* 2^Ka*fbfc(D 

t^ztlz^r). TSco!»tt^:t-r^4, 5- {5;^5r^ 
;v^5"^>i^^=^^v) -3- (i-xh4^>^xb=^-» 
-6-^:/x>xhU;i/^4.4 1g$:#;rc m^9i 



(11) 4^^^6-2 5 0 3 9 
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[0 0 7 4] NURy^^^ h)V (90MHz, CC 
I4) 5:5.7-6.1 (m, 1 H) , 5.1-5.5 

(m, 2H) , 4.9 7, 4.9 0 (a, J = 5, IH 
2, IH), 4.35 (q, J = 6, 2Hz, 1 H) . 
3.4-4.1 (m, 2H), 3.6 0 (q. J = 6.9H 
2 , 2 H) , 2.6-2.8 (m, 2 H) , 1.42 

(s, 6H), 1.34, K32 (d. J = 5.3H 
2, 3H) , 1, 2 1 (t, J = 7, 7Hz) 

10 [4.5- -3- (1- 

Xh^vXh4^'» - 6 ;P:t=^vixO'& 
m 4,5- (v^^;W;<^l->>^:t4^'» - 3- (1 
-Xh^^vXh^^v) - 6 -Ay5">- hU;M . 4 0 
g^&S:^b;PX>l 3id!(CS«U, -7 8r(CT2N- 
;!K^fl:v-rv:/^.'WT;^ax»:7A2. Omli&i^TL'fc. 
- 7 813^ 1 0 O^mtmh. O<.iT0'C^T#MLfc 
CD-^. 1 O^^^^^'^^^L'roiDAfc. BL^m^:L-v- 

^v'^^AT^^bfc^. SJETtCiiieU 4.5- (v 

a? ^^;v^5"i^>v:t^>') -3- (1 -xf^^-vxh^ 

v') - 6-^yx:h-;i/^&2. 6 1 g#fco 

[0 0 7 5] ^6nfc4. 5- (>^^5^;M^V>>^:t 
^v) -3- (1 -Xh^v/Xh^v-) -6-^yx:^ 
-;b^&^^TTtrUi^>2mlk:Si^L. OlCTkHn:^ 
v;PTa>m^:S4 4 2ffig>&mfc.^mT4^r^a^ 

#en;^cS>£:jS^x-^;!/T^f^bfco K^m^m 

MBETtciiSS-r^;itK:<i:0. 4,5- {i^^^lV 
;^^U>i^:t^>^) -3- (1-Xh4^i/Xh:^^v) - 
30 6 -^:/x:^-;W^=^^vA^£ 1.00 &mz. 
[00 7 6] 0^mi 2 

[4.5- (z^;^^)l:^^U>i^:t^iy} -3- (t- 

JV^oV F2. 0 gcof^t)0(c t -::/^;i^s^>'x-ji/>' 

U;V^7aU H3. 6 5 g<&JBVifc£m«##«J37 
JcSjK&t^i^KSSSff^ii^JcJ;?), 4.5- (i^^ 
^}V:^^v>i>^^i^) -3- (t-:/5";vy:7x-;v 

4£? [0 0 7 7] #%«?!ll 3 

[4,5- (vpC5^;V;<^U>>?;^-:^v) -3- (t- 

^vAO^J^j ##«^7k::feViT. 4,5- (v;<5^;V 
>^^W>>':r+e/) -3-;^h=^^>;*h=t->-6-'\y 
x>z::hU;H 5 9. 8mg6Df^*>DlC4, 5- (v^^JV 
;?^5"^>i?:i-^v) -3- ( t -r^^;Pv7x:::;i/vU 
)V^^z^) -6-^7'x>-h»J;V2 8 8ing^&^V^fc« 

TSCD^it^£«-r^>4,5- (i^pC^;l/^5^l^>i^ 
5^? -3- ( t -:/5';l'v:7xZi;l.vU;P:^-=*^v) 
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[0 0 7 8] FDHa;^^^h;u 

[M] M 5 3 

0. 0 3 5m ! ^^jDAfc. Ot:r 1 0 ^g^^Sfi^K:^ h 
U^A7KSS8^2. Gm.li&llDA, O-CTS T^F^fflt^U 

(;< h=^v^ h^v) -3, 3 a. 4, 5. 6. 7-^ 

^■y-t:Hp-2, 1 - ^>\/-rv^4^-y-y— ;b^5 0. 

[0 0 7 9] - NMRX^57 (9 OMHz, C 
CU, TMS) 

4. 76 (d. 1 H, J = 4. IHz). 4. 66 
(d. IH. J=4. IH2), 4. 63 (ABX, 1 

H, J=8. 5, 10. OHz) , 4. 41 (ddd. 

1 J = 2. 3, 2. 4, 3. 3 H z) , 4. 13 
(ABX, IH, J==8. 5, 10. OHz), 3. 9 

8 (dd, IH. J=9. 5. 10. OH2). 3. 6 

3 (dd, IH, J = 2. 3, 9. 5Hz) . 3. 56 
(ddd, 1 H, J = 1. 3. 8. 5, 10. OH 

z) . 3. 39 (s. 3H), 3. 05 (ABX. 1 
H, J==2. 4, 15. 7Hz), 2. 41 (ABX 
y. 1H> J = l. 3. 3. 3, 15. 7Hz) . 1. 

4 5 (s, 3H) . 1. 4 4 (s, 3 H) 

i»C— NMRX^i? (2 2. 5MHz. CCU) 
154. 7. 111. 4. 9 6. 1, 8 0. 6. 7 6. 
2v 68. 8v 55. 6v 5 3. 5. 2 9. 6. 2 7. 
Ov 2 6. 6 

I RX^^^hJP (ne a t, cm"*) 
3 5 2 2. 2 9 8 2. 2 9 3 2. 2 8 9 2. 2 8 24. 
1 7 2 0. 1 6 3 2. 1 4 5 5. 1 3 8 1. 1 3 7 1. 
1333.1306. 1266. 1231. 1 151. 
108 9. 103 8. 98 8. 91 8. 87 0. 83 
2. 7 9 4. 7 8 0. 6 7 2. 5 9 0. 5 1 8 

®, NDHF- 9 0) 5 5 0nig^£*. :^^/-)Vi:i 

5mli5i;r;*0. 3m I ^^JflATJl^'^S^^^^'tl-, 
*liT4, 5- (i^p^^;VpC^U>i;:t^v') -6- 
(^h + v-^^h^v) -3, 3 a, 4, 5, 6, 7 -A 
+-tM:Hu-2, 1 - ^>V^-^V:t=^^iJ'^/-;i'8 Omg 



(12) fi^mW'6-2b0 39 
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^£^:$'y-;u3. 5m 1 ic^^LT^ienfc^^^^ia 
tzTUD^. hnmm\^it. s;^:iac=&vx5"jvx-T-jp 

f -5 2 - t: HD4^v^^;i/- 3, 4 - v;<5";i/;<^l/> 
-5 - (p^ h^^v) vi^O'N^^-b-/ 

>4 9mg^^;t (iK^6 1%) • 
10 [0 0 8 0] >H - NMRX^^ hJV (9 OMH2. C 
Ch, TMS) 

4.5 2 - 4. 8 8 (m, 2 H) , 4. 3 8-4. 50 
(m. 1 H) . 3. 8 0 - 4. 3 0 (m. 4H) . 3. 
3 6 (s, 3H) . 2. 3 2 - 2. 8 8 (m. 4 H) . 
1. 5 0 (s, 3H) , 1. 4 6 (s, 3H) 
^^C-NMRX^^J^h;!/ (2 2. SMHz, CCIi) 

2 0 7. 8. 1 1 2. 3. 9 6. 2. 8 0. 4. 7 2. 
8. 6 8. 7. 5 9. 5. 5 6. 6. 5 5. 6. 4 6. 
0. 2 7.2,2 6. 6.1 4.7 

20 I R;=^^i57 hJl' (n e a t . crn'O 

3 4 9 4. 2 9 8 2. 2 9 3 0. 2 8 9 2. 1 7 1 3. 
1 6 4 4. 1 4 5 5. 1 3 8 3. 1 3 7 1. 1 3 2 5. 

1 2 2 8. 1 1 6 9. 1 1 5 0. 1 1 0 0. 1 0 3 8. 
9 9 9. 9 1 8. 8 5 1. 8 0 3. 7 8 7. 6 9 3. 5 

2 7. 5 0 6. 4 3 9 

mm. 

[a]D=-7. 35' (c = 0. 14, CHCh) 

2 - 1 Hn=t=^v^^;V- 3, 4- {=J^'f)\':^=^V>V' 
30 :^-=^v) -5 - {^V^i^^V^'y) l^^r^^^^/y 
2 2mglCh!U v>0. SmlSriDA. ^^(.iTOICrS 
il:^:$'>X;V:^^x;|/0. \m\^'mk.X2n^m.Wh 

>-3. 4- {^^'^)V^^V>V:^^i^) - 5 - 

40 (W8. 8%) o 

[0 0 8 1) NURT.^^ (5 0 OMHz, CC 
TMS) 

5. 9 5 6 (dd. IH. J = l. 2 5, 2. 7 5H 
z) . 5. 4 9 7 (dd. 1 H, J = l. 2 5, 2. 7 
5Hz) . 4. 8 8 8 (dt, 1 H. J = 2. 7 5, 1 
0. 08Hz). 4. 831 (AB, 1 H, J = 6. 6 
5HZ). 4. 6 9 3 (AB, 1 H, J = 6. 65H 
2). 4. 4 5 6 (ddd, 1 H, J = l. 3 7, 2. 
2 9, 18. 1 9H2) . 3. 8 1 6 (dd, 1 H, J 
50 = 2. 2 9, 1 0. 0 8Hz). 3. 3 8 7 (d, 3 
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H, J=0. 91Hz). 2. 814 (d d, 1 H, J 
= 1. 3 7, 1 8. 7 8H2), 2. 612 (dd. 1 
H, J = 5. 0 4, 1 8. 7 8 Hz). 1. 522 

(s, 3H> . 1. 5 0 7 (s. 3H) I RX'^^ hJP 

(neat, cm'*) 

2 9 8 4, 2 9 2 8> 1 7 0 2, 1 6 3 6. 1 4 54; 
1 3 8 0. 1 3 7 2. 1 2 3 2, 1 1 5 4. 1 1 4 3. 

1 1 0 3. 1 0 6 4, 1 0 3 8. 1 0 0 3. 9 7 7. 9 
4 6, 9 1 9. 8 6 0. 8 3 8. 8 0 6 

(1) ^mmm^T. 2 - b:HD4^x^5^;i/- 3, 4 
- (>^;^^;V^5^U>v:t=^v) -5 - b^^v-^ h 

7.^-)Vmmi 1 2. :3mg^S:it>?X5^;WX-x;V5 

^^^vJl/iJjV^J^v-rS K8 7. Qmg^^j&DA. l^^a 

^i!mm't^^t\z^r). T^<oiae^£%-r^ (5, 6 

^r:;i/7ir^-h^l 0 8. 2 m g ^£^rc 1 0 0 
%) . 

[0 0 8 2] NMRX^^h;V (90MHz, CCU) 
6:4, 80 (AB, IH, J=6. 8Hz), 4. 6 

3 (AB, 1 H, J = 6.8Hz). 4. 0-4. 5 
(m, 9 H) , 3. 3 6 (s, 3H) . 2. 9 7 (d, 

2H, J = 21. 5Hz). 2. 4-3. 0 (m, 3 
H) . 1 . 1 - 1 . 6 (m. 1 2 H) . 
IRX^^hJV (neat, cmr^) 

2 9 8 2. 2 9 3 2, 2 6 2 8, 2 5 24. 1 7 3 7, 
1 6 6 6. 1 4 7 6. 1 4 4 5. 1 37 1. 1 24 0. 
1 1 6 3, 1 1 0 0. 1 0 2 7. 9 7 2. 9 1 7. 8 4 
5. 7 8 7. 6 88. 6 0 1. 5 0 5. 439 

(2) ^mmm^T. (5, 6- {i^^^)V^^U> 

- 4 -;?Ch:^>/^h^^5x- 2 -;t+y>^n 

3. 6mg^T'fehxhU;HmUcSi»U Ot:T« 

{bU^'^A8. 4mg^^cViTi?-f vyDt!;px^;vy^ 
>6 /£ 1 i&inA. ^MTi o^r^a*^Lfc. 

tC^fcO. TSco^tt^^r-r^ 1, 5. 6, 7, 8. 8a 
-^^U'tHD-7, 8- {-J:<^)V;f-^U>P:t^ 
- 6 h+vptb4^>'- 3H- 2 -^>ytf^> 
-3-:t>2. lmg^#fc (iK*2 3%) • 
[0 0 8 31 NMRX^^ h)V {9 0UHZ, CCU) 
3:5. 9 (brs, 1 H) , 3. 0-5. 0 (m, 1 



(13) 4^^^6-2 5 03 9 

24 

OH) . 2. 0 - 3. 0 (m, 3H) .1.3-1.5 
(m, 6H) 

TJV^y^m^T. 1. 5, 6, 7, 8, 8 a--^4^1J-t:F 

D-7,8- (vpt^;M^^>v:t=^^v) -e-^h 

^^y^ h=^S^- 3H-2-^>\/tr^>- 3-:t>2. 
lmgCDh;l.X>0. 5ial^^g[|C, - 7 8 lOTTK^^i^-^ 
Vt/^Jl/T^l'^Xt^A (0. 5Nh;i'X>S^ 18/i 

i^ioA, 2^r^}tjfbfc. ot:^T#iab^a. vx 

fea:iSd^ffl-5^TJn;trc. ^SnfcSJ£:?l^tc»^X^Jl/ 

v^AT^iSbfc. MKTScSfSU n^tiTcmm^'y 
U y ;P ;^ ^ A ^7 D V h ^ ^ :7 ^ T« H -r ^ ;i (c i: 

0. TiecDfei^SrWr^ 1 . 5. 6, 7, 8, 8 a-^^^it 
tHP-7,8- (i^^^JM5^l/>v:t^v) -6- 

^ h+v^ h^^^v- 3H-2-^>^/t:^>-3-:t- 
;^3. 8ing^^fc(iR^l 0 0%). 

[0 0 8 4] NMR;^^^h>H' (90MH2, CC 
20 \i) 6:5.62 (brs. IH), 5.22 (br 
s, 1 H) . 4.5-4.8 (m. 2 H) . 3. 0-4. 5 

(m, 6H). 3.3 (s, 3 H) . 1.8-2.7 

(m, 3 H) . 1.4 ( s , 6 H) 

1. 5, 6, 7, 8. 8 a-^^13-t Hn- 7, 8- (>^^5^ 
;i/;<5^1/>v:t+v) - 6 h^v-^t h^^^- 3 H- 

2 -^>V\fy>- 3 -:t-;P3. 8ing^l£jt^:$'y- 

)V0, QjaWzmmh. ^iaTM®Scop-h;ux>x;v 
^>^<£lin^;t. ^MT2^KfilJ^bfc^, hux5^;v 

0. T^CD«jtti£:t-rsl, 5, 6. 7. 8,8 a-^^^iJ- 
fc HD- 6 h+v^ h+i/- 3 h^^^v'- 3H- 
2-^>^/t:^>-7,8->?:^— ;H.3mg^#fc (iR 

^6 8 56) . 

[0 0 8 5] NUR7.^^h)V (3 0 0 MHz. CC 1 
4) 5:5.0-5.66 (m, 2H) . 4. 5 5-4. 8 
5 (m, 2 H) . 3.15-4.25 (m, 8 H) . 3 . 

3 9-3.4 3 (m, 6H) , 1.9 5-2.8 0 (m, 

40 4H) m^m? 

1, 5, 6, 7, 8, 8 a-^^^1^fc^^^-7. 8- ii^^^ 
)V^^U>-J:t^i^} -6-;<h=^v;<h^x-3H- 
2 -^>l/t^^>- 3 -yt>2 8. 4isg^^^/-)l5m 
ItcSiSU 6N-7KKflS:^-hU»>A*Sa[0. lml$* 
?&Tfc:iKiA. ^mT2^Kitt^bfc. K^fSL^i^:Jc.^)V 

50 :^y;V:ft7Ai^nvhi^7:7><-ca^r'5^:i:tc<tD. 
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(W8 0%) • 
[0 0 8 6] 
[M] * 2 8 4 
^M0y8 

(2-t Hn^^v;^^;!.- 3. 4- (>^^^JP;<5^U > 

>K^pt5";l'3 1. 6mg:feJ;i;o- - hD^>i^>-tl/ 
;^:s;!/v7- K2 7. 2[iig=&x h Hd7^> SmllC 

h'J:/5';u>^x:7^>2 4. 2iDg=£xh^fcK 

^A^DV h^y^7>f Ti^^-r^r i:lc<fcO, (2- 
(o--hD^>if>-t:l/^-;i.>(^;P- 3. 4 - 

^:7DA:ti/tjx>»K;t5';V^&4 4 Omg^;^c. ^mtc 
n^f-hyhVuyy-^^zmmv. 7k?&T*c 3 0 
{b;^K3^:^K 1 (ifefj 0 . 0 5 d1) ^tSTL. ^MT3^r^ 

OifeiS^^^-r^ (2 3, 4 - (>f;<^;l/;i 

->'Jx>5^^^^;l/Srl 8 Sing^fc: (iK^6 3 56) . 
[0 0 8 7] FDMSX^i>h;b 
[M] * 2 9 8 

(2-^^V>-3. 4- (i^^5";l'^^U'>i^:t^ 
>C^;P2 9. 8mg€:h;VX>5mncSgjWb. -7 8 
^i^) $0. 4mlnSTbfc. Kf^m^OX^^-^^mLtt 

fig b T ^ e n ^ ^ii ^ £^ U y ;P :^ ^ A ^ D V h ^ ^ 7 

^U>-3. 4- (v^^;i/;<5"U>v:t=t^v) -5- 
^h^vpCh^v) i^57P'\^vU5^>X^/-;i'$2 
5. 4mg#fc (iK^9 4%) , 

[0 0 8 8] FDHaX'^^b;V 

[M] * 2 7 0 

mmmi 0 

(2-;<5^V>-3, 4- {-J:^^JV:^^l^>-J:t^ 
'» -5-;< h^'>^ h^rv') '>57P^^e^Ux>S^ife 
p(^;i.29. 8mg^h;PX>5ml tCS^U -78 
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^SSE^vU:^y;V:^^Ai>PVhy^>^^Ti^M-r^> 
;i^tcj;0> TI2c^^feft^£:^*r^ (2-;*^^>-3, 
4- (v>C5^;p^^l/>':/:t=^^v) -5-;<h=^v;<h 
->^;D^:^xUx>7-l:N7;l/xt H^l 5. 0 
10 mgmz (iR^5 6%) . 

[0 0 8 9] FDMSX^^h;i/ 
[M] * 2 6 8 

mm I 1 

(2-;<^V'>-3. 4- (i^^^JV^5^l^>>?:t^ 
'» -5->t vi7n^^-vUx>7-fe 
h7;i/^tK2 6. 8nig^x^y-;i/2m nc^^ 
b, ^?^TIC7K3^^4^'>9^:fhU»>A3mg=&liaAfc. 

20 ^h'Vn'^l.. MJEETICiS^Sb. 'y^)ti'/)Vtiyh.^u 

3, 4- (y>^5^;i^;<5"W>v^:t^» - 5 -p^ h^^v 
>^h^'» v^P^^vUx>X^y-;V&2 5. 4m 
g^rc (iK^9 4%) . 

[0 0 9 0] ^^mi 2 

^JSfi«JHri3ViT> 4, 5- (v^5^;M5^U>v:t^ 
v) -3-;^b^v^h^i>-6-^y5^:f-;P:t-^>' 
A8 9. 5mgCOft^t)tC4, 5- (v;*5^;i/;A^U> 
-3- a -^=^)V^J-^^)Wy'^))\^^^i^) 
30 - 6-^y7":h-;i/:t4^>'A 1 1 3. 7mg^^V^;teil 

ckO. TiH<^ifei4^^-r^4, 5- (S^^^;M^U> 
vrt^v) -6- {i-^^)Vz^:^^}Vi^^}m^l^) 
-3. 3a. 4, 5, 6. 7 -^^^Ifh HP- 2, 1- 
'^>V^-rV:t4^1?-y-;^^6 2. 4ing^fc (tK^5 5 
%) . 

[0 0 9 1) FDS^X'^i^h;^ 
[M] * 3 5 7 
SISS0913 

4Z? 1, 5, 6, 7, 8, 8 a -^^U-b HP- 7, 8- 

- 3H- 2 -^>ytr^>- 3 -^>2 8 4mg 
y-;l'5 0ml tij^bmWZ^mh. «jKScDp-h;P 

x>x;i.iK>K^iniA. mminl^SiJlb;?^, ?&aJ»> 
^it^i«$SW7K»c3&tt. >?x^>ivx-5^;PTadibfc. 

b, v'J;b^J^:^7Ai5^PVhd^^7><-C«S!-r^>i:i: 
\Z^K>. TI20^tt$:^"r«> 1. 5» 6, 7. 8, 8 a 
-^+1ft:FP-6. 7, 8- hUt FD^v-3H- 
5» 2-'^>yt:^>-3-:t>Srl 1 4mg^fc (iR^5 
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1%) . 

[0 0 9 2] FDMSX^^7h;W 
[M] * 2 0 0 

1. 5, 6. 7, 8. 8 a-^+1^bHo-6, 7. 8 
- t HD=^v- 3H-2-^>^/tf^>- 3-:t> 
1 0 OmgSr^lbp^^'l/Vl Om 1 IcS^U ^iStCT 
t:U v>3 0 Omg:fe<i;i;fiffc;7'fe^>'P3 0 Omgi&Jto 

^Ai7Dvhi?^^:7^Tai|-r^;it(c<i;0. 1. 5, 
6. 7. 8. 8 a-^^lM:Ho-6, 7, 8-hU7 
ir h=^v-3H-2-^>Vh:^>- 3-:t>€: 1 4 3 
- mg^^^c (iK$8 8%) . 
[0 0 9 31 5 

4. 5- (z^^^)V^^V>i>:t^i^) -6- h + 
+ - 3. 3 a. 4, 5» 6, 7-'\+-tht HD- 

2. 1 -^>y-f y:t^-9'V^— ;V2 5 7mg^7^ht K 
d:7^>1 Om nc^^b> lN-;^i&lm 1 ^fiP^T 
^^ii'4^rBmif bfco vx5";l^x— r;i/T#iKL. S 

u-^AT^^bfc. MJETtcjSjgu n^ntcnm^i^ 

D> TIB<^^i4^^T'6 4, 5 FD^i^- 5 - 
h4v) -3.3 a, 4, 5, 6. 7 -^^If 
t Ha - 2, 1 -^>V^-f V:t=^^1tV— ;H 6 7mgi& 

(iR^7 7 5g) . 
[0 0 9 41 FDMfiX^i7h;l. 
[M] * 2 17 

4. 5->?hHD^>'-6- (^h + e^;<h^-» - 

3. 3 a, 4, 5, 6, 7 -^^^iJ-t HD- 2. 1 -^>\/-Y 
V:t+ii-\/— ;W2 1 7mg^fifl:p^5^W>l Oml ICS? 

1 0 Omg^iDAfc, ^iaT3^MJe»bfc. vX^;b 

m,'t^^h\z^^. T^(D«itt^£W'r^4-t Hn4^5^ 
- 5 - ^ h^v*;^^?^;^:^^^/- 6 - (;< h 
^v) -3, 3 a, 4. 5, 6, 7-^^-tM:Hn-2, 1- 
^>y-f V:t=^U-\/-;H 3 7ing^&^;t (^1X^5 0 
%) . 

[0 0 9 51 FDMMX<i7h;V 
[M] * 2 7 5 
^Jfi^f^l 7 

4 - b F D^'>- 5 h^^^;^3i?x;w:t-+v- 6 - 

h^^^v^h^i^) -3, 3 a, 4, 5. 6, 7 -^^^tJ- 
t Hn - 2, 1 -^>^J^V^^^^J—)V2 7 5mg^ 



(15) 1t^^6-2 5 0 39 . 

28 

:^{l:^^l/>l Oml tcS^U ^5^\/-;P2 0 0in 

g:Bi:i;t-:/^;i/>^>t9";pv»j;i'i'nu H22 6mg 

^ »J *y;Vi7 ^ A 5^ a T h 7 >f TSST ^ 
^ItJC^Ov Tf2<^^ft^%'r^4- (t-:/^;vi^;jt 

6- Uh=^rv>th^v^) -3, 3 a. 4, 5, 6. 7-^ 
10 ^rlJ-tHo-2. l-'^>y-rV:t+-tf\/-;i'^2 8 5 
mg#fc (iR$7 3 96) • 
[0 0 9 6] FDMSX^^^b;!/ 
[M] * 3 8 9 

4.5- {V:^=^)V^'^VyV:^^>^) -6 - (t-:/ 

5";Pi^^^;V'>u;v:t^» -3. 3 a. 4, ^.s.i- 

^=¥lfhHn-2, 1 -^>V-f V:t+lJ-^/->^W3 2 7 
mg>£xhtHn:7^>l OmUr^^L, IN-m^ 
1ml ^£mT^M-C4^r^S»bfco vX5^;i/X-5^ 

=^v-6- (t -:/^;i'>?^^;i'>'U;i':t^» -3, 

3 a, 4. 5, 6, 7-^^^iJ-t KD - 2, 1 -^>\/'f V 
:t^1f7-JI^^l 9 6mg^fc (iK^6 8%) • 

[0 0 9 7] FDMfiX^^b;^ 

[M] * 2 8 7 

30 4, 5-vbHD^i/-6- (t 

- 3. 3 a, 4. 5, 6, 7-^4^tft FD-2. 
\-<yV^V^^'^'J-)i'2 8 7mgi&:Kft^^^> 
1 0ml tC«»U ^^y\Z-(^y-/-)V2 0 Omg^fe 

j;t;t -:/^;i'v>^^;i'>^u;Vi^aU F2 2 6mg^ifli 
A: ^S-C-«tt*^bfc. S>£:iiK^&i^x5^;l.x-5^jb-e 

*aK> aw*. :^^Tis*ft^^ufc. 

>^ U :3^jyjV* ^ h i^^7 >f TSST^ C t 

icj:0. T^(0ifttt$w-r^4,6-t:x (t-:/5^;v 

^ >>>^^;W>'U;V:r=^^>') -5-t FD^f^v'-S, 3 a. 
4, 5, 6. 7-'\+1J-t FD-2, l-^>^/-^V:t^1^• 
V^-;^$2 6 5mg^;*^ (iR^e 6 36) . 

[0 0 9 8] FDHMX'^^' Y)V 

[M] * 4 0 1 
^«12 0 

4.6- t:x (t-y5^;i'v^^;i'>'U;p:t=^v) -5 
-t Ha:^^x-3. 3 a, 4, 5. 6, 7-^+•^^fcHa- 
2, 1 -^>^/-f V^+'9-V^-;^4 0 Img^Sil:;^^ 
W>'2 0mllC^^U hUx^;V7^>5ml:fe<ttf 

5^? 4->^>t^;V75y h:>J v>o. sgSriaAfca. iSft; 



-407— 



29 

T t c IK b T ^ e n ^ ^ g -> ' J ;b y ; P ^ A ^ a -7 h 

-7-feh^i/-4, e-tfx (t ->^^;^i^;^^;Pi^U 
jl/r^-^^rv) -3. 3a,4,5, 6. 7-^^-tJ-fcHD-2, 

0%) . 

[0 0 9 9] ¥V>%mX^^ YJV 
[M] * 4 4 3 
^Jfi0!!2 1 

m^n2\Z^\^X. 4,5- 

'» - 6 h=^^v;< b^v'- 3, 3 a, 4. 5. 6. 7- 

0tC5-7-feh^v-4, 6-t:X (t-:/^;l/v^^ 
;l/e/UJb:r^>') - 3. 3a. 4. 5, 6, 7 

ifei4$:Wr^4-7-feh4^v-3, S-t'X (t->^5" 
)li>^^)li^^))Vy^^zy) - 2 - h H o ;^ V ^7 
D^=^1fy >=£W7 2%Tll;to 

[0 10 0] FDKMX^^ 

[M] * 4 4 6 
^S£0II2 2 

^5S6Sj4lC:feV^T. 2-hVU^i^;<^)l- 3, 4- 
(>^^^;i/^^l^>v:t^>') -5- (;^h^^'>;>^h^ 
v) 5/i^P^^^1j-y>cDf^^30tC4-7-lrh^'>-3. 

5-hfx (t -y5^;vv;<^;Pi^u;v^=^e» -2-h 

)^^)W>V)V:t^iy) - 1, 5. 6, 7. 8, 8 a-^=^1t 
t FD-3H-2-^>Vtf^>-3-:^>^3 4%0 

[0 10 1] FDMMX^^ 
[M] ♦ 4 7 0 

^5S097lci3ViT. 1, 5. 6, 7, 8, 8 a-^^^rU-hH 
D-7,8- (y^^;V;^^l^>v^^+S^) 
^ h^x- 3 H- 2 -^>V)dy>- 3 -:t><Of^ 
^:>DtC7-7-feh^>'-6, 8-trx ( t -^/^'^I/i^p* 
^)W>V)i':t^i^) - 1. 5. 6, 7. 8, 8 a-^^^^U-b 
HD-3H-2-'^>ytr^>-3-:t>^£fflV\ ^Sg 
037ICipi;TSl£::fe<l:i;^glSI3$fT3Ci:lC<fcD. T 

-4-hHn^^e/-2-kHD^rv^^^ 



(16) ^tl§¥6-2 5 0 3 9 

[M] * 4 60 

mmm2 4 

8 triSl^T, ( 2 - t \^a^z^:^^)V- 3,4- 

-t'x (t -4-tK 

n:^^v-2-tHn:^v;<^;!/) v^n'\+vUx>I^ 
2g;^5^;i'^ffiV\ ^Sfi0tJ8tC^i;T^lS:B<tt;»§iflM 
$:fT^^:a:lCi:0, TfBO^fi^^f ^ 3 . 5 - IfX 
ii? (t -:/^;Wv>^?>iV'>U;U:t^v) -4-tHn^^v 

- 2 -;^5"U>v^a'\4^v»Jx>ftK;<^;i'$:5 1 % 

[0 10 2] FDSSX^^ h^U 
[M] * 4 4 2 
^J£0!I2 5 

3,5-t:'X {X~^^)WJ:^^)Vi^'})Vt^i^) -4 
-t KD=^v-2->t5"U>'>^P^^vUx>»Kpt 
^)V4 4 2m^^M{C:^^\^y2 0m\\zmmiy^ t^'J 
v>^lml, 4->?^5";i/7a/t:Uv>$:«jim^^ 
a? ViT>^^>X;l/:^x;l/^D»J 1 5 OmgiD;^. 

V 'J ;^ y ^ A 5? P -7 h ^ ^ 7 >r TJit Ml" ^ C ^: tc <fc 
0, TiSotitt^wr^3, 5-t:x (t-:/^;i^v;^ 

^)Vi^^))V:t^y) -4 - (;<^>X;W4^-;i/:t4^v) 

[0 10 3] FDMSX^^h;!/ 
[M] * 5 2 0 
5(? ##01] 14 

3.5-trx (t -:;^^;Pi^>t^;^i^>JA:t=^i» -4 

- (;<^>x;l/4^x;l/;t-^r>') -2-;<5'l/>i>i'nA. 
^^xUx>Sl^®^^>'V5 2mgi£:r h^t Hp:7^>1 

mi^ftm. nBT\zm^iyrn^n^^m^'y')tiy)v 

^ii^^-r^2- (3,5-tfX (t 

-2-;<^V'>i^^n'\^'>Ux» X 
^y-;i'$3 5mg^:fco ^Sx^^^ h;i/x-^«XK 

CO 1 04] SftA 6 9t: 

[a] »D +7.9** (c = 0.4, X^y-;V) 

4,5- (v^5";P;<5"l^>>^:t^v) -3- (1-X 
50 h+vXh^v) -6-^7^x:^-;l'^^i^Al. 0 0 
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(17) 

31 

(p^^W-Vv^^x) -6- (1 -xh4^->xh^^v) 
- 3» 3 a. 4, 5, 6, r-^^l^-t Hd-2, 1 -^>'/ 
^ 'J:t^^'/-Ji'^ 5 3 OTsmtz. 10 

[0 10 5] NMRX^^ V)V (90MH2, CC 
10 5:4.8-5.0 (m, IH). 4.38-4.8 

(m. 2 H) . 3.2-4.38 (m, 5 H) , 3.0 
7, 3.08 (dd. IH. 2.6, 4.6Hz), 2.2 
-2.6 (m. 1 H) > 1.44 ( s , 3 H) . 1.42 

(s, 3H) . 1.3 1 (d. J = 5. 5Hz, 3H) , 
1.19 (t, J = 7. OHz, 3H) 

7^xnic^^-x^:/^;i.w-2 Qwmyy^y^^^ 

NDHF- 9 0) 5.9 8 g^&i:D> 20 

^mm^'^tz. 4,5- (^^l^>v:t^v) -6- 
(1 -Xf + v-Xh^^-) -3. 3 a. 4, 5. 6, 7-^ 
^ift HD - 2, 1 -^>V^ V;t-^1J-V^->IV2. 0 3 g 

1 3^^m^Lfc. S^^i^i^x5^;Px-xJ^Tl&fi 

LT# 6 n^SSi£ V U :^ y ^l-:^ 5 A ;^ D V h 

t Hn4^'>;<^;V- 3, 4-i^;<^;k^^V>':^^4^ 
- 5- (1 -Xb^vXh=^v) =y^U^^^J> 
^1. 3 9g#:fco - - _ 

[0 10 6] NMRX'^^^ V}V (9 0MHz, CC 
U) a : 4. 8-5.0 (m, IH) . 4.45 (m, 1 
H) . 3.8-4.3 (m, 4 H) . 3. 3-3. 8 (m, 
2H), 2.3-2-9 (m, 4H), 1.49 (s, 3 
H) . 1.30 (d, J = 5.5Hz, 3 H) > 1.18 40 

(t, J = 7.0Hz. 3H) 
^0y2 8 

2-bFn4^>/^^;V-3,4- (>?^5';V^^V>5^ 
-5- (1 -Xh^^i^Xh^i/) i^^U^^^ 
y>7 6 5iiig^£aitS{fc^5^l/>7DHcS»U 01CT 

hyx^;i^75>i. 2ejU N,N->?;<5";i'T5y h:u 
v>5 5. 6mg. t -:/^;w>^^^;u~>u;wi^DU hs 

2 omg&m. ot:ri 3^^i}tJ$bfc* #e»nfcS* 

1 N-:SKIC^lt. i^X5";VX-5";l'T}fttatfc. 



ittPI¥6-2 5 0 39 

# e>n'5^?g$ X 'J ;it;y>iP:itj 7 Ai^ D-7 h 
;i/v^^;wv'j;w:t4^v;<5";v) -3,4- 

^^^>i^^+'» -5- (l-Xh=^^vXh^v') 

^ >^ 1 . 0 4 g ^mtz. 

[0 10 7] nmr;^^^^ (90MH2. cc 

I4) 6:4.8-5.02 (m, 1 H) . 4. 3-4. 6 
(m, 2H) > 4.0-4.3 (in, 1 H) . 3.4-4. 

0 (m, 4 H) , 2.2-2.9 (m, 3 H) . 1.49 
(s, 3H) . 1.4 5 (s, 3H) > 1. 2 9 (d, J 

= 5.3Hz. 3H) , 1.18 (t, J = 7.0Hz, 

3H) . 0.87 (s. 9H) > 0.07 (s, 6H) 

^ffi0il2 9 

7)Vziynm%y. v>^iJ^n^+->JV75>0. 8 OmI 

<£aiiSxh^bKD7^>7iDn'S^L. -20t:-c:/ 

5";PU^'>A©^^1f>gf9t (1. 6 3N. 3.9 6iBmo 

\)^1nX. zo^mw^l^tz. -7 8t;tc?&^a> x5^ 

;i/bU^^;U'>U;^7-fex-hO. 7 3ml^£iPA> -7 

^x:'v\nfmwvfz. 2- (t-:/^;i'v^^;vvU 
;v:t+->^^;^) -3,4- (i^;*^;u^5^u>x^+ 
v) -5- (1 -xh^^^vxh^^^e^) i^^u^^^jy 

8 0 2ing$f£ji^h^tFU7^>6mHt^»t. -7 
8t:T^iTbfCo 2^fp^a*^LfrO^, OTCTS^fpia 
i^U ^*S3^^*:OAt>fclN-:^^Jr&frtyS:. v^x5^ 

U ajET«c^gSbT#^n^SIS=&vU;^y;i^:^^A 
m-f^ (2- (t -:/^;i'i>^5^;i/'>u;i'^^>^;<^ 

;P) -3,4- {-J^^)]^^^V>i^:^^l^'> -5- 
(l-Xh^^V-Xh^i^) ->i^D^^i/y7^» »^x 
7 0 4 ing^. M^© 2 - ( t 

y;v^^£/;?^^;W -^3,4- (i^;^^;p^^v>i^^ 
^s/) -5- (1 -xh^'>xh4^5^) v^o^^r-y-/ 

>$2 2 7iBg0iRLfc« 

[010 8] NMR;^^^h;^(9 0MHz, CC 
6:5.73 (s, 1H)> 4.7-5.0 (m, 1 
H) . 4.14 (q, J = 7.3Hz. 2 H) . 3.2- 
3. 8 (m, 4H) , 2.6 9 (bddd, J = l. 0, 
1.5, 6.7Hz, 2H) > 1.42 (s, 6H) , 1. 
2 9 (d, J = 5.3Hz, 3H). 1.26 (t, J = 
7.3Hz, 3H)> 0.88 (s, 9H)> 0.12 

(s, 3H> , 0. 0 5 (s, 3H) 
^«3 0 

(2- (t -:/5^;i'VP^^;v->u;v:t^e^;<^;w - 

3.4- (>^>^;^^^^>i^:t^>') -5- (l-X 

h:^>/xh^>') -y^u^^i^^}'fy) g^Kx^'^vag 
$^jSh;px>l OffllJcgJSU -78t:T*^^v-f 
v:/5';V7;pax»:7A4. 7ibi (2N-'\=^-tf>s?et. 
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9.4iniDoi) ^m?i3f^mmnLTz. ox:v5mmi¥ 

-3,4- 

-5- (1 -Xh:^'>Xh4^'» i^^a^:^i^ 

x^y-;v^i.4 7g#fc» 

[0109] NMRX^^7h;i/ (90MHz, CC 
10 (5:5.64 (bt, J = 6.8Hz. 1 H) . 4. 
7-4.9 (m, 1 H) . 3.08-4.4 (m, 7 
H) . 3.48 (q. J = 7Hz. 2 H) . 2.0-3. 
0 8 (m, 3 H) . 1.4 1 (s. 6 H) . 1.2 0 

(t, J = 7.0Hz, 3H). 1.04-1.4 (m, 
3H) . 0.90 (s. 9H) , 0.08 (s, 6H) 

^mm2^\Z^\^X. 4,5- (vp^5";i/;<5'l/>v:t 
^v) -3- (1-Xb + vXh^v) -6--Ny5^-i- 
1. 0 0 gC7)nt:>Oir4, 5- 

^i^>>^:t^v) -3- (t -y5';i/>?7x-;i/5/u;u 

;i'^^i>A1.5 8g$:^^v 

U>i^^^i^) -6- (t ->^5^;i/v:7x-;i'>'U;^:t 
^i^) -3, 3 a. 4, 5, 6, 7-^^^-y-tFD-2, 1- 
^>^MV:t^^V-)l^ 1.21 g^;^c. 

CO 1 1 0] FDMMx^^ h;i/ 

[M] * 4 5 1 

m^ms 2 

(2- (t -y^^juv^^^;^^';;^:^^^^^^^;^) - 

3,4- (>^^^;k;<^V>v:t^v> -5- (1-X 
h^^xXh^v') '>i>D^^^vUx» KSX^'^I/O. 
4 7 2 g&5^h^t HPv'^VSidI^S^U. lM-7 

:7^T:^MT^:ia:lc<J;0. (2 - 1: H^4^>-p^^;^- 
3,4- -S- (1-X 

colli] #f>nrc (2-t HD^v;<5';i'-3, 4 
- (i?;jt^;i.^^U'>>?:t^v) -5 - (1-Xh=^^v 

xh+ix) v^D^+e^Ux» »Kx^;i.=&tro>?> 
SmllcS^U ;<5^>7.;i/2}^x;l/^nU HO. 1 2 



(18) 1^^^6-2 5 0 3 9 
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mEET\zmif^Lxn^n^nm^i^'):^VMy2:.^a 

-Th^yy^xnUt^CtlZ^r)^ TI50D«^tt^£^-r 
^ (2-^5^!/>-3,4- (x;?^^;Pp^^U>x^4^ 
v') -5 - (l-xh^vXh+'» i^^u^^i^Uy" 
» WKx^JW^O. 2 8 2 g#fc. 

CO 1 1 2] FDHSX^i? h;^ 

[M] * 3 4 0 

^i^m^ 3 

(2-^5'P'>-3, 4- (>*pC^;V>t5"U>>':t=^ 
v) -5- (1 -xh^^v'Xh^^x) vi^a^^^vUx 
» »ex5^;vo. 3 4 g^x^^y-^I/SmllcS^U 
M1KS(^ t: U A p - h;l/X VX^b^Jv^- h 

>-3,4- (x;<^;i/;*5"l^>v:f+S» - 5 - t H 
^ D + vvd7D^:^vUx» S^^X5";l/^0. 2 0 2 g 

[0 113] FDS^X^^hJl/ 
[M] * 2 6 8 

0.2 6 8 g^m>^U>5iDii;:SigU 
;i/0. 2 0 4 g:fei:c;t -:/^;i^v7xx;PvU;P^7D 
u H 0 . 3 0 g ^unAT^M-c 3 mmmwh^. Ef^m 
30 ^ii^\z^\-). >?x5";px-T-;UTft&mu. ttttijS^^^fo 

BET^calSbT^le»n^ss=^>'U;^y;^;^?^A^DT 

(2-^^l>'>-3, 4- (v;<^;l';^^I/>v:t^ 

-5- (t -:/5';py:7xx;i/vU^:t^>') 

n^^^v-UxV) S®x5^;k^£0. 4 5 0 gftfc. 
[0 114] FDMSX^i^HV 
[M] ♦ 5 0 6 

40 (2-^^V>-3,4- (5^^9^;P^5^k>>^:t^ 

>-) -5 - (t -:/5";i/i^:7x-;i/vu;P:t-^>') 
n'\^v»Jx» »Kx^;wo. 5 0 6 g$x5'y-;v 
lomiicg^u ®iia0p- h;i'X>x;i'3f:>^&ja 

£ '> u :3b y;vy3 ^ A i7 D T h 7 >f tas-r 

3,4-vbHD^->-5- (t-:/5">il/i^:7xx;WS/ 
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(19) 



^^^6-2 5 03 9 

36 



[0 115] FDMMX^^h;^ 
[M] ♦ 4 6 6 



»U 9-:^y\fzy^n [3.3.1] Ji-XDl^v-h 



(2-pt^U>-3.4-vtHa+v-5- (t-y ^fcHD7^>^^lnil$*?&T«cjtoA. ^fi-cmS 

^X5^;V0. 4 6 6 g$mP<5"^>5mHCg»t. 3 5 ?6 j§^fi:7fc*7K 0 . 3 ml ^UqA. m^a^^Ufc. 

^^'/—)V0, 2 0 4 gi5<tt; t -:/^;Pv7xx;V>' S^t:?a^S:i^X^;Vx-x;VT«fiU 7K> '^:tmM±h 

UJP^^dU ho. 3 0 g$llPx.T^MT3^r^}tl?U U*:;/.*^^. :ft^;^KT)g*#RU it^^^hU'^^ 

^^b, «EETtcS:fiSbT^^n6^iE^e^U:^y;U;^ - (4- (xh^bHot:^>-2-^;i/:t^->x5^U 

tt^^T^ (3.5-b:x- (t -:/^;v>^7xx;i''> -3-^5^l^>->^n^+v;V:t^v) ^un 

u;i/^+x) -4-t: Ka+v-2-pt^l/>-v^7n >- 1 -^-;i.£4 2 7iDg#fc. 

^=^xUx» §^Kx5'JV$0.6 64g#fc. [0 118] ±I2t'i: O^^tlfc 3 - (4- (xh^t 

[0 116] FDMSX^^^h;!' Fatr^>-2--f;V:t=^^i^X^»Jx» - 2 , 6 - If 

[M] * 7 04 X- (t -:/^;i/>^:7x-;i.'>u;^:t^v) -3-pc^ 

^J60^3 7 l/>->^7a^4^v;|/:t4^v) :/d/0- l-:t-;V4 0 
(3.5-t:x- it -ZfJ')]^-Jy x,-)W^'))V':^^ 20 2ing$ri[fl:p^^l/>l OedIIC^^U 5:$^7-;V6 8 

-4-t HD^'>-2-;<5^1/>-v:i7n^^>'U m^mXf:L<0%. ^?&TT t -:/^>lV>^7xx;^5/U;^ 
a'» S^^X^'^l'O. 7 0 4 g>&h;WX>2 OmUC^^ ^> a U F 2 0 6iag^llPA> ^MT 3^r^it*fbfc. 

- 7 81CT1 N-;!K^>ffci^-f V:/^;1/T;1/5X':;A ^^^affibfco^. X^y->:Bcfct;**SK^&JnA> 1 

^u-^h^=yy><'cmm.r^^t\z^r^. Tmo^m^^ ti^Wf^ (4- (3- t-:/5^;Vv7xxji.'>u;i':t 

' ^f-s (t -:/5";i/>?:7xx;Wv'j;w 4^v:/a;H^'» -3.5-ifx- (t -:/^;Vi^:7x 

'>U7'» x^y— ji'^s 1 inig#fc. » x5'y"-;p^4 o 7iag^:fc» 

[0 1 1 7] FDMfiX^^^HV [M] * 6 62 [0 1 1 9] FDMSX^^^ h;V 

^ig^3 8 [M] ^ 9 5 8 

(3. 5-tfx- (t -:/5^;ve^7xx;vvy;i':t+ #%«i5 

i^) -4-t: HD^v'- 2 -p^^^W-i^^D^^rv-U N-iS^ DD3A^7^-f 5 H 1 4 Oing$^fl:^^W> 1 0 

x^y-;i/6 6 2D«^«ibp^^i/>i oiDiics» miicSiiu ot:T>^>t5';vx;V7-f H7 4iag$jta^T 

b> hrui^xC;A p-h;vx>x;V3^:^-h^£«iiSa ai*U - 2 5ictc?^ail/T (4- (3-t-:/^;Vi^ 

tDAJ'tcO'^, *»TI::>^bHDhr5>l 0 OingiiiSfl:;* :7x-;l/>'U JP:i*+->:/D2«^e/) -3,5-lfX- 

AT^ji^u WLmyvzm^hit. ^^nfc4- (t^f^ >2mncs»u;tgae&?e[Tu oic7?2^Kit*tix 

t Hd t:^>- 2 ->f ;i/:t^ri^x^y - 2. 6 - fc. S*^k::^S7K^lBiA. vx^;px-7";i/Tattlb 

tx- (t-:/^jWv7xx;v->u;V:t^i^) -3->t fco }SWSc^:^S*-rft^U ^*^»±hU»i?AT« 

^k>-v/^n^^lJ-y->$xh^t Hn:7^>i 0 jl^tfcCD^. MJETi^i^lStT (4- (3-t-:/^;V 

mllc^«L. ;ic^>ft:^h'J»:7A2 5iag(D5=-h^l:Fn7 v^:7xx;VvU;i/:t4^v:/D3j^^v) -3,5-tfX- 

'yy^isi\fmm\zmThit. s ox:k:JjD^Lfco^v :a (t -:/^;v>?:7x-;P'>u;v:t^i/) -2-;<^k> 

{fcT»J;H 4 Siiig^&jtaA, -ftiti^^ii^^tfco i/^O^^^vU-r^) X5^;|.5^D^^ H^9 3 ling# 

fn:&:B*Tgt»U a*iSKi^bU':7ATa;JSU MEE [0 1 2 0] (4- (3 - t -:/5^;Vv7xx;VvU;V 
TtciiiSbfc. #e.nys: (4-7U;p:t*^i/-3. s- 50 ^=^s-:/D*^v) -3.5-t:x- {t-:/^;v>?y 
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57 

^p-7hi/77^TllS'r^-i:tCi;r). (4- (3- 

t -:^^;uv:7x::iji/vij;v:t^'>:/a3p:^>') - 3. 

>^H' >:t^1^-r H 5 8 3 4 mg^fc. 

[0 12 1] 6 

(4 - (3 - t -:/^;i/v:7xn;i/v'U;i/:r^^i>yo3}? 
:^-» -3,5-b*x- (t -:/^;^>^7x-;^vU;^ 
:7xr:;i/4^X7^ >:4-+-tf-r H 5 7 Img^xh^hHn 

m\Zl- (1 , 5-v^;<5';!/-5- hUx5';PvU;i/:t 
-7 a-p^5^;i/-2, 3, 3 a,4, 5, 6. 
7, 7 a-^^^hHn<>x>-4-xr>l 9 7nigi: 



(20) ^m^ 6 - 2 5 0 3 9 

38 

xh^t HD7^>2IDl75>e»:^^S^S^S:^gTb>^^aT 

A5rDvh5^^:7.f TS®-r^^i^i'i;0. (2- (3 

- t -:/^;l/>?7xX;!.i/UJl':t=¥vyP#^v') - 

i»3-tfx- (t -:/^;^>?7xx;v£/U;i':t^'» 
-2 5- >Ux^;i/vUJI^:t^v'-9. 1 o—feani/ 
X^-5,7,10 (19) -hUX>=£:5 0 7n€^fc. 
[0 12 2] (2- (3- t-:f9)V-Jy:r.-)V->^))V 

t^y'fu:^^^) -1,3-trx- (t-y^)Wjy 

xx;pvu;i/:a-=¥v) -2 5 - hUX^;i/v»J;^:t=^i/ 
-9. 1 0--fe3nl/X3'-5. 7. 1 0 (19) -hU 
x><&xh^hHn7^>l OmUc^WL. 7^;/{bxh 
^ :/^;V7 0 Acox h ^ t H n 7 ^ >S*9E^£inA 
^ia-C3^ffifll*tLrc. S^£:?ff^vx5^;vx-x;UTa 
tat, iaai?^^^®lii:^SI*Ttt#bfc. ^tKKKv^^;^ 
->':7ATa<*b. MJBETicSffibT^^nsSil^&'>U 

20 2- (3-b:HD=^->7'n;i?:^^v) - 1, 2 H 
a:^v't:^5>D3^1 7 2mg|i;to ^6nfc2- (3 
- 1 Hn^>':/n:^:^'» - 1 , 2 5 - vh Hn^^v-t: 
^^>D5 0tr1ifi(t. 33:®^ m^?S6 3-l 0 7 9 2 



C 0 7 C 69/732 Z 9279-4H 
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// C 0 7 D 317/20 

317/46 



—412— 



